Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; R factor = 0.015; wR factor = 0.041; data-to-parameter ratio = 15.5. 
A new organically templated open-framework cerium sulfate, {(C 4 H 16 N 3 )[Ce(SO 4 ) 3 (H 2 O)]} n , was hydrothermally synthesized. The Ce III cation is nine-coordinated by nine O atoms, including one water molecule. Two of the SO 4 groups afford one monodentate and bidentate linkages as the bridge to connect adjacent Ce III cations, while the third SO 4 group attaches the Ce III cation in a bidentate mode. The crystal structure consists of layers composed of eight-membered-ring networks formed by four CeO 9 polyhedra and four SO 4 tetrahedra. The triply protonated diethylenetriamine cations are located between adjacent layers and connect the layers via hydrogen bonds. 
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Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/ MSC, 2002); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 2000) ; software used to prepare material for publication: SHELXL97.
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Comment
The hydrous and anhydrous lanthanide sulfates have been intensively studied due to use of the separation of rare earth elements (Wickleder, 2002) . Since the pioneering works of Rao et al. (Choudhury, et al., 2001; Paul, et al., 2002; Rao, et al., 2006) After naturally cooling to room temperature, colorless block soluble product was collected by filtration as a single phase.
The atomic ratio of Ce : S determined by EDX was 1 : 3, in consistence with the results of structural determination of (I).
Refinement
Water H atoms were located in a difference Fourier map and were refined with O-H = 0.82 (2) Å, H···H = 1.37 (2) Å and
Uiso ( 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
